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Abstract 

The name Gobiomorphus huttoni (Ogilby) replaces Gobiomorphus radiata 
(C. and V.) for the New Zealand red-finned bully (Percomorphi, Gobioidea), the 
latter name being correctly applied to the marine Grahamichthys radiata. 

A full description of Gobiomorphus huttoni is given. The teeth of G. huttoni 
are now found to be depressible, in contrast to the findings of previous authors. 
Marked sexual dimorphism occurs in G. huttoni. The male is heavier in build with 
orange-red fin and body colouration, the female is more slender, shorter, and more 
sombre in colour. 

Since the first naming of a small gobioid fish as Eleotris radiata Cuvier and 
Valenciennes, 1837, from northern New Zealand, confusion has arisen in the 
correct application of this name (see Stokell, 1941, 1959 and Whitley, 1955). 
The confusion may be clarified by referring initially to the diary of the voyage 
on which the original specimens, later described by Cuvier and Valenciennes, were 
collected and then comparing this description with the two species to which the 
description has been applied. 

The point at issue is whether the fish described by Cuvier and Valenciennes is 
a marine bully, or the fresh water red-finned bully. Cuvier and Valenciennes gave 
the type locality of their Eleotris radiata as the ‘ mouth of the River Thames ’, 
February, 1827. Quoy and Gaimard collected the specimens when in New Zealand 
waters in 1827, on a voyage in the ship Astrolabe under the command of Mon. 
J. S. C. Dumont D’Urville. The Astrolabe was in the Hauraki Gulf on February 
28 and March 1, 1827. 

A translation of D’Urville’s diary of the voyage by Wright (1950) gives the 
pertinent details of the time spent in the Firth of Thames as follows (deletions 
“. . . .” by present author) : — 

p. 165. 

“ 28th February. . . . The next day by six o’clock in the morning the 
Astrolabe was again under sail and I tried to advance towards the mouth 
of the Wai-Kahouraunga. But the wind, which was at first in the E.S.E. 
changed to the S.E.S. and even S.S.W. in turn; so renouncing the idea of 
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advancing any further towards the head of the bay, I dropped anchor 
. . . about two miles from the coast and seven and a-half miles from the 
mouth of the river. ... I sent M. Lottin to the coast nearby to take geo¬ 
graphical observations and .... Consequently as soon as the boat was 
back we set sail once again and I went towards the Shouraki coast to sail 
alongside it close to the shore. . . . Where M. Lottin landed he found nothing 
but pebbles on the shore . . . and a little farther off, impassable marshes 
with patches of flax. ... At twenty minutes past six we dropped anchor 
two miles off shore. 

1st March. ... to continue on our course, keeping to the coast but not 
more than two or three miles away, so as to take note of all its features. . . .” 

From here the ship travelled up the west coast of the Coromandel Peninsula. 
From the diary, it is quite plain that the Astrolabe did not closely approach the 
Wai-Kahouraunga River. 

Wright places the words 4 the Thames River 5 in parentheses after the first 
mention of the name Wai-Kahouraunga, and according to the map from the 
Astrolabe journal this latter name was applied to the river now known as the 
Waihou. Dollimore (1952, p. 777) states that the Waihou River was formerly 
called the Thames River. No connection between the names Thames and Wai- 
Kahouraunga can be found. It appears that the names Wai-Kahouraunga, Thames 
and Waihou have all been applied to the river now known as the Waihou, which 
flows into the south-west corner of the Firth of Thames. It appears also that the 
mouth of this river is the type locality of Eleotris radiata as given by Cuvier and 
V alenciennes. 

The suggestion that Quoy and Gaimard left the ship and visited the mouth 
of this river is untenable, because D’Urville mentions even the most trivial 
occurrences on the voyage, yet makes no mention of a voyage which would have 
involved a total of fifteen miles by boat. The failure of D’Urville to discover the 
Piako River, which flows into the Firth only a short distance from the mouth of 
the Waihou, is further evidence that the Waihou was not visited. D’Urville’s 
comments on the return of M. Lottin from his trip ashore indicate that no fish 
were collected by the latter. However, while the ship was anchored in the Firth 
of Thames, Quoy and Gaimard had ample opportunity to collect specimens of 
the marine bully, although no mention is made of such occurring. It appears that 
Quoy and Gaimard did not visit the mouth of this river, and that their fish must 
have come from 4 near ’ rather than 4 at ’ the mouth of the River Thames, if this 
is taken as within the limitations of the Waihou as now known. Alternatively, 
they could have regarded the wide expanse of the Firth of Thames as a continuation 
of the River Waihou itself. It is significant that whereas D’Urville referred to the 
river as Wai-Kahouraunga, Cuvier and Valenciennes gave the locality as 4 River 
Thames ’. Either the latter authors, or Quoy and Gaimard must have taken the 
name ‘Thames’ from the naming of the river by Cook (1769), who found in it 
a resemblance to the River Thames in England. It appears that Cook regarded 
what is now known as the Firth of Thames in the Hauraki Gulf as the estuary 
of a river entering the Gulf (Beaglehole, 1955, p. 207 and McNab, 1914, p. 56) and 
that it was from Cook’s chart, or one based on it that the type locality was 
named. It is evident from other place names that D’Urville uses (Cape Farewell, 
Cape Foulwind, Queen Charlotte Sound, etc., all of which were named by Cook) 
that he had copies of Cook’s charts on the voyage. Thus whereas Quoy and 
Gaimard thought they were in the mouth of a large river, they were at anchor in 
the Firth of Thames. The use of the name Wai-Kahouraunga must remain 
unexplained. From all points of view therefore, there is a high probability that 
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the fish which Cuvier and Valenciennes received from Quoy and Gaimard wai 
marine and not fresh water. 

Cuvier and Valenciennes’ description of the fish reads as follows: — 

“ Sa hauteur est sept fois et quelque chose dans sa longueur; sa tete y est 
quatre fois et sa caudale cinq fois. Son tronc est en avant de moitie moins 
large que haut: en arriere il se comprime davantage. Sa tete, au contraire, 
est deprimee, deux fois plus longue et d’un quart plus large que haute. Son 
ceil occupe le deuxieme quart et est a un diametre et demi de son oppose. 

La machoire inferieure avance un peu et la bouche descend un peu en 
arriere. 

D. 6—i/9; A. i/9, etc. 

Ses ecailles sont mediocres. 

Dans la liqueur ce petit poisson parait rougeatre et a de chaque cote 
douze bandes verticales brunatres; ses nageoires sont blanchatres; la premiere 
dorsale a deux bandes longitudinales noires, dont la superieure est large et 
dentelee; la deuxieme en a trois moins bien marquees, l’anale une. Sur la 
caudale sont beaucoup de lignes verticales brunes. II y a a la base de la 
pectorale une ligne etroite noiratre. Dans le frais, d’apres la description des 
deux voyageurs qui l’ont decouvert, le fond est nacre, blanchatre en dessous; 
les bandes d’un gris verdatre. L’individu n’a que deux pouces.” 

The question which now arises is—to what fish does this description apply? 
There are two alternatives: one is a fresh water and estuarine fish, and the other 
a purely marine species. 

The name Eleotris radiata C. and V. has been repeatedly used since its 
original use, but it was not until 1928 when Graham (p. 415) mentioned the 
occurrence of E. radiata in the rock pools of Otago Harbour that any new facts 
came to light about this fish (apart from both Hutton, 1873, and Graham stating 
that the fish is known to the Maori as kurahina). Previous recordings and 
descriptions by Dieffenbach (1843), Gunther (1861), Richardson (1873), Hutton 
(1890, 1896, 1904), Waite (1907), and Phillips (1927) are so inadequate that 
it is not possible to refer them to either fish to the exclusion of the other. It is 
uncertain from Hutton’s 1873 paper (and also Sherrin, 1886, who more or less 
copies Hutton) which fish is referred to, but it is probably the marine fish. The 
name kurahina is used in Hutton’s account and his figure (see Graham, 1953, p. 
320) is a better representation of the marine fish than of the fresh water one. 

In 1941, Stokell referred E. radiata to Gobiomorphus Gill, 1863, and recognised 
it as a fresh water and estuarine fish commonly known as the red-finned bully. In 
1955 (p. 44) Whitley stated “the species identified by Stokell (1941) is not the 
same as Hutton’s kurahina which I take to be the typical Eleotris radiata " Whitley 
referred the marine fish to E. radiata C. and V., placed it in the new genus 
Grahamichthys and named the fresh water fish Gobiomorphus stokelli. Stokell 
(1959, p. 268), however, did not accept Whitley’s changes and restored the fresh 
water red-finned bully as Gobiomorphus radiata (C. and V.) whilst the marine fish 
became Grahamichthys radiata Whitley. This is the situation recognised at the 
present time. It must be realised at this point that there is no doubt about the 
distinctness of these two species. The point of confusion is their nomenclature. 
As stated above, it seems likely that Quoy and Gaimard’s fish was marine, as 
Whitley (1955, p. 44) maintained. A comparison of the two species in question 
and a comparison of each with the original description of Cuvier and Valenciennes 
confirms Whitley’s opinion. 
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Cuvier and Valenciennes gave a second dorsal count of i-9 which agrees with 
the condition in the red-finned bully. As Stokell (1959, p. 268) pointed out, the 
marine fish has a rudimentary ray behind the leading spine of the fin, giving a 
count of i—10. This is, however, the only significant difference between the marine 
fish and C. and V.’s description, and as Stokell has said, this is a rudimentary ray 
and not easily distinguished. 

Cuvier’s figure for head in length ratio is 4, compared with an average of 
4.2 from ten of the marine species taken in Wellington Harbour. Stokell (1959, 
p. 268) however states, ‘ the head in standard length ratio of radiata (i.e., C. and 
V’s) is recorded as 4, but Grahamichtlvys does not attain this value, the range 
in ten specimens being 3.5-3.6.’ The interpretation of C. and V’s 1 head one- 
quarter length ’ may refer to the head as one-quarter total length, not standard 
length as Stokell maintains. In 48 specimens I have examined head length in 
total length figures in the fresh water bully are: male 3.8—4.5; female 3.8-4.6 
C. and V’s ratio can therefore be applied to either of the two species. 

C. and V. give the inter-orbital as one and a-half times the diameter of the 
eye. In the red-finned bully, although this is a highly variable character, it is never 
as large as the eye diameter, and may be as little as one-third of it. In ten 
specimens of the marine species the inter-orbital varied from 1.0-1.3 times eye 
diameter, which more closely approaches C. and V’s figure, than that recorded 
for the red-finned bully. 

The colour pattern described by Cuvier and Valenciennes agrees with that of 
the marine species although Stokell is not of this opinion. The former describe 
twelve reddish bands across the sides, and Stokell states that there is no such colour 
in the marine Grahamiclithys radiata. In this Stokell is correct, but the red 
colouration can be attributed to the preservative used by the collectors of the 
specimens. C. and V. also describe Eleotris gobioides as reddish; red colouration 
certainly does not show in this species when fresh. That the colouration has 
changed markedly is also clear from the description of the unpreserved fish given 
by Quoy and Gaimard (in Cuvier and Valenciennes). Quoy and Gaimard describe 
the background as pearly, whitish underneath; bands of greenish-grey. This is in 
marked contrast to the colour of the fresh water fish. The male of the latter 
varies from black through shades of grey to a pale grey, with irregular moderately 
large orange to red patches, each about as large as five to ten scales, less distinct 
in the darker fish but becoming more obvious as the body colour pales, present on 
the dorsal and lateral body, covering about one-third of this area. The darkest 
phase of the female does not attain the intense blackness of the male, varying 
from a rich bronze to a pale grey with black patching similar in area and 
disposition to the red patches of the male. In both sexes there is marked facial 
striping stripes passing obliquely forwards from the operculum to the lower cheek 
margins and upper lip. The striping is present in adults and juveniles over about 
35mm. In all specimens there is a marked pre-pectoral cream-white stripe. In both 
male and female, changes in intensity of body colour are rapid and extensive. 

The colour pattern of specimens of “ two inches ”, either male, or female (the 
size of G. and V’s specimen) is that of the full grown adult, although smaller 
specimens are not so intenselv coloured as larger ones. Such a specimen, taken m 
February, would have been an adult having bred for the first time the previous 
spring and would have exhibited full sexual colouration. 

The colour pattern described above is constant for specimens from a wide 
range of localities in New Zealand, including the Coromandel area. 

This description of the fresh water fish is clearly different from that described 
by C. and V. and by Quoy and Gaimard. Stokell’s colour description of Graham - 
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ichthys radiata (1959, p. 268: “yellowish white with indistinct pale brownish 
markings 55 ) tallies well with that of Quoy and Gaimard. Cuvier and Valenciennes 
describe a narrow blackish line across the base of the pectoral, which is present 
in some of the Grahamichthys radiata seen from Wellington Harbour, but not 
known in the red-finned bully, as outlined above. 

The agreement of the colour description in C. and V’s publication with the 
marine species and the failure of both G. and V. and Quoy and Gaimard to 
mention facial striping, are sufficient to determine that they were not describing 
the fresh water red-finned bully, but the marine Grahamichthys radiata. The facial 
striping of the red-finned bully remains distinct in outline for many years in 
preservative, only the colour changing. 

In summary of the situation, Cuvier and Valenciennes’ colour description agrees 
with the marine fish and disagrees with the red-finned bully; their description of 
the body form is applicable in all but one character to both species; this one 
character being applicable only to the marine species. In view of these facts, the 
marine species must be known as Grahamichthys (Eleotris) radiata (C. and V.) 
and an alternative name sought for the red-finned bully. 

Stokell (1941, p. 269) referred the red-finned bully to Gobiomorphus radiata 
(C. and V.) and suggested that G. huttoni (Ogilby, 1894) was a synonym of 
G. radiata. Whitley (1955, p. 44) did not accept this and used the name 
E. radiata to refer to the marine species, changing its generic name to Graham¬ 
ichthys. Whitley was correct in this use of E. radiata. In the same paper he 
renamed the red-finned bully Gobiomorphus stokelli although he had previously 
(Whitley and Phillips, 1940, p. 268) maintained the validity of Ogilby’s Eleotris 
huttoni and referred it to Gobiomorphus. Stokell (1959, p. 268) confirmed the 
identity of the red-finned bully as G. huttoni , a synonym of G. radiata. He reversed 
the nomenclature again with the marine fish attributed to Whitley and the red-finned 
bully to Cuvier and Valenciennes, both having the specific name radiata. 

Since Gobiomorphus radiata has been wrongly applied to. the fresh-water fish? 
the names G. huttoni (Ogilby, 1894) and G. stokelli Whitley, 1955, must be 
examined as alternatives. G. huttoni precedes G. stokelli and is therefore considered 
first. 


Ogilby’s (1894, p. 369) description of G. huttoni is adequate for the purpose 
of identification, although the colour description is poor. Pertinent details are: — 
cheeks naked; first dorsal Spines vii; second dorsal i-8; anal i-9; jaws equal; outer 
row of teeth conspicuously enlarged; no open pores on the head; head length in 
total length 4.25; convex head profile. Stokell (1959, p. 268) reports that the 
type specimen has 27 vertebrae. 

On the basis of these points, the application of the name G. huttoni to the 
three known species of Gobiomorphus in New Zealand is discussed below. 


G. gobioides (C. and V., 1837), as seen in specimens from the Bay of Wands, 
has heavily scaled cheeks, too many rays in the second dorsal fin (usually 10, 
occasionally 9 or 11, but never 8), a strongly protruding lower jaw, concave head 
profile, longer head (3.2-3.5 T.L.). The outer row of teeth is variously enlarged 
Agreement is found in the number of spines in the first dorsal fin^, m the vertebral 
count, and in only a few specimens, the anal ray count. G. gobioides (C. and V.) 
is clearly distinct from G. huttoni. 

About 40 specimens of G. basalis (Gray, 1842) were examined. G. basalts 
may or may not have cheek scales (although Stokell, 1941, p. 273, reports cheeks 
naked), may lack open pores on the head (Stokell, 1941, but not confirmed from 
personal observations), and has a longer head (3.6-3.9 T.L.). The outer row of 
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teeth is not as conspicuously enlarged as in the red-finned bully (although variable) 
and the spine count of the first dorsal is excessive (D1 = vii). Vertebral count 
at 29-30 is also too high. The lower jaw may protrude, but jaws are often sub-equal ; 
the snout profile is convex. Stokell (1941, p. 270) maintains that the red-finned 
bully is the only New Zealand species having eight rays in the second dorsal but 
(p. 274) also reports second dorsal counts for G. basalis from 23 specimens as 
follows:—i-8 (2); i-9 (17); i—10 (4). Personal results from 41 specimens of 
G. basalis showed i-9 (7); i—10 (33); i—11 (1). There is then some agreement 
in second dorsal ray count if Stokell’s second statement is to be accepted. Taken 
with other differences discussed above, the regularity with which G. basalis has 
29-30 vertebrae suffices to distinguish G. basalis from Ogilby’s description. 

The red-finned bully differs from the description of G. huttoni (Ogilby, 1894) 
in the presence of open pores on the head. Mr G. P. Whitley of the Australian 
Museum kindly examined Ogilby’s type of G. liuttoni (now about 70 years old) 
and found that Ogilby was in error in describing open pores lacking on the head. 
Whitley reports that such pores do occur on the head of the type specimen of 
G. huttoni. There is disagreement between Ogilby’s description and the red-finned 
bully in most cases in the presence of an excessive number of second dorsal rays 
(D2 = i-9). Stokell (1941, p. 272) reports i-8 (2); i-9 (33); i-10 (2), while 
specimens to hand show i—9 (59); i—10 (1), for the red-finned bully. The latter 
agrees with the description of G. huttoni in having a six-spined first dorsal, there is 
marked enlargement of the outer row of teeth, cheeks may be naked ( though 12 
males in 104 of both sexes had a few cheek scales), snout profile is convex; 
vertebral count 27 (occasionally 28), and head length (3.8-4.6 T.L.) agree with 
Ogilby’s description. 

Ogilby’s description of the colour pattern is inconclusive; the fish most probably 
faded markedly in preservative, as is normal with the red-finned bully, although 
the reported * upper half of first dorsal brownish ’, may point to the orange first 
dorsal stripe of the male G. basalis. However, in view of the better agreement 
between the red-finned bully and Ogilby’s G. huttoni than with the other two 
species, the opinion of Stokell (1941, 1959) that G. huttoni (Ogilby) describes 
the red-finned bully is upheld. 

As shown above, the name G. radiata should not be applied to the red-finned 
bully; therefore G. huttoni is valid and must be used. 

G. stokelliy which Whitley uses to replace G. radiata as recognised by Stokell 
(1941, 1959), thus becomes a synonym of G. huttoni. 

Study of G. huttoni revealed a number of discrepancies and omissions in 
previous descriptions, necessitating a further full description of the genus and 
species. 

Methods of Measurement 

These were adapted from Hubbs and Lagler (1947, pp. 8-15). Measurements 
were made with dividers, to the nearest 0.5mm and were taken point to point, 
rather than between vertical or horizontal parallels through the points of reference 
(in many cases these two methods produce the same result). The two most 
important characters—head length and standard length were taken as follows: — 
head length: from tip of snout to posterior edge of opercular membrane; standard 
length: from tip of snout to crease in caudal peduncle formed by turning the 
caudal fin to one side. This corresponds to the junction of the hypural elements 
and the caudal rays and conforms to Hubbs and Lagler’s definition: viz. Standard 
length; anterior of head to end of vertebral column (= structural base of caudal 

rays)\ 
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Discussion 

The results of measurements are given below. Qualification ol some are 
necessary. Body depth is variable, depending on gravidity and general condition 
of specimens and is thus not a reliable comparative feature. Inter-orbital width 
is highly variable, variation being partly attributed to the small size of the inter¬ 
orbital and the lack of well defined points of reference. It was not found practical 
to measure the bony inter-orbital. As a complement to inter-orbital width, the 
distance between the post-orbital grooves (post-orbital width) was measured to 
illustrate the relative widths of the head with and without the greatly expanded 
cpercula on each side. 

Sexual differences revealed by measurement were small. Vertical fins tend to 
be larger in the male, and genital papilla longer and broader, narrower at the tip. 
The head and inter-orbital of the female are narrower than the male; the female 
also tends to have a further protruding lower jaw. These differences are, however, 
small (apart from form of genital papilla) and only revealed by measurement. 

Stokell (1941, p. 272) describes colouration as variable, sometimes with red 
colouration in the fins, this colouration sometimes absent. Red colouration, of 
variable hue, was found to be present only in the male of the species (i.e. marked 
sexual colouration occurs), regularly occurring in the adult, intensity increasing 
with greater size. The female totally lacks the red colouration. Details of colour 
pattern in the fins vary with the sex; flecking in the second dorsal and caudal 
is closer in the male whilst the first dorsal of the male is flecked only at the base, 
the outer half comprising a black and an iridescent green stripe. The first dorsal of 
the female is flecked. The smallest fish in which male colouration could be 
detected was 36mm S.L., but in general fish over about 42mm S.L. could be sexed 
on colouration alone. Smaller examples showed reduced female colouration. 

Sexual dimorphism appears to occur in the other species of Gobiomorphus in 
New Zealand, but this is less marked than in G. huttoni; the male is a particularly 
beautiful fish, the female rather duller in colour. 

Body colour is variable, but the patterning of the head is regular and sufficiently 
well defined to distinguish this species in the adult and older juveniles (above 
about 30mm) from the other New Zealand Gobiomoridae on features of head 
colour pattern alone. The oblique facial and opercular striping is most conspicuous 
in G. huttoni and lacking in other species. 

Stokell (1941, p. 265) discussing the teeth characters states, ‘. . . . Gobiomorphus 
in which the teeth are disposed in bands about five wide, none being depressible \ 
This is not the case in G. huttoni in which the teeth depress inwards. StokelPs 
own micrograph (1941, PL 36, figs. 4—7) shows clearly the lines of articulation 
at which the teeth depress in G. huttoni and the three other species figured. 

Sexual differentiation occurs in the position of the eye. In the female, the 
eye generally projects above the snout profile, the inter-orbital is concave, but in 
the male the eye does not so project and the inter-orbital is flat or convex. Cheek 
scalation occurs only in the male, 12 males in 104 fish of both sexes having a few 
scales on one or both cheeks, postero-dorsally on the cheeks. No females were 
found with cheek scales. 

Personal figures for head length in standard length (H.L. in S.L.) are 
significantly lower than Stokell (1941, p. 272) : e.g. Stokell 3.8-4.3 compared with 
personal results of 3.2-3.7. Adjusting Ogilby’s H.L. in S.L. (— 4.25) by use 
of the relationship T.L. = 1.2 S.L., a result of 3.5 for H.L. in S.L. is obtained 
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(Stokell, 1941, finds 3.4). Discrepancies must be attributed to different measurement 
techniques. As Stokell does not discuss his methods, it is not possible to discuss 
the differences or standardise techniques. Until methods of measurement are 
standardised, or at least published in individual cases, this situation will continue 
to arise. 

Colouration described below is for the live animal. After only a short period 
in 5% formalin, most of the colour is lost and the animal becomes a dull grey-brown. 

Gobiomorphus Gill, 1863. 

Vertebrae 27-30 (without hypural), those of the caudal region the most numerous. 
Teeth in pre-maxillaries and mandibles, in a band about five wide, those in outer row 
more or less enlarged in both jaws; teeth depressible. Opercles and occiput scaled, cheeks 
partly scaled or naked; snout and inter-orbital space, or anterior two-thirds thereof naked. 
Breast and pectoral base scaled; scales ciliated on sides and tail becoming cycloid on head, 
abdomen and anterior dorsal region; less than 50 in number from base of pectoral to base 
of caudal. Scales on occiput, nape and breast reduced in size. Head with rows of minute 
papillae, with or without open pores. Ventral fin rays i-5; first dorsal v-vii; second dorsal 
i—8— 11. No bony crests on head; no spines on operculum. Genital papilla large. 

Adult total length up to 225mm. 

Habitat. Fresh water and estuaries of New Zealand and Australia. 

Genotype. Gobiomorphus gobioides (Cuvier and Valenciennes, 1837). 

Generic diagnosis, modified from Stokell (1941, p. 267). 

Gobiomorphus huttoni (Ogilby, 1894). 

Eleotris huttoni Ogilby, 1894. 

Gobiomorphus huttoni Whitley and Phillips, 1940. 

Gobiomorphus radiata Stokell, 1941 (partim). 

Gobiomorhpus stokelli Whitley, 1955. 

Gobiomorphus radiata Stokell, 1959. 

Type. Held by the Australian Museum, Sydney; Aust. Mus. regd. No. 1. 3167. 

Locality. Waikato River, New Zealand. 

Material Examined 

About 60 specimens in detail from the Wellington area, Coromandel, Westlano 
and the Chatham Islands. 

Average length was determined from 250 specimens, 24-106mm T.L. Average 
S.L. male 52.1mm, female 43.2mm. Maximum sizes observed: male 122mm T.L. 
(— 98mm S.L.), female 94mm T.L. (= 79mm S.L.). 

Description 

G. huttoni is a heavily built fish, with broad massive head. The cleft ot tne jaw^ is 
wide but extends only to the anterior margin of the eye; the lips are thick and fleshy. The 
large eyes are high on the head and close together; the body is rounded in cross section 
and mostly covered with moderately large, generally ciliated scales The fins are extremely 
large, the vertical fins short but conspicuously high, the caudal rounded and large, the 
pectorals expansive and fan-like with a broad fleshy base. The ventral fins are relatively 
small. The genital papilla is well developed in both sexes. 

The sexes are dimorphic, the male heavier in build with red-orange fin colouration; 
the female is more slender, shorter and more sombre in colouration. 

D. vi, i—9(10), last ray cleft to base; A. i—9(10), last ray cleft to base; C. 15(14) 
developed rays; P. 17-21; V. i-5; B. 6; Vert. 27 (28). 
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Male (fig. 1) 

Body sub-circular anteriorly, becoming compressed posteriorly and somewhat flattened 
ventrally. Head 3.2-3.7 standard length, broader than deep; snout profile convex. Jaw* 
sub-equal, lower projecting slightly but having measured length less than upper; cleft of 
mouth moderately oblique; extending to, or almost to, a vertical line through anterior margin 
of eye. Lips thick and fleshy. Eye not usually projecting above profile of snout, often 
sunken well below same; diameter about one quarter head length; eye in second quarter of 
head. Inter-orbital flat or convex, narrow. Open pores on head in definite arrangement 
(fig. 3): one pore medially in occiput: paired pores, one medial to anterior margin of eye, 
one behind eye, three and two respectively behind cheek and above operculum. 



Fig. I. Gobiomorphus huttoni . male 105mm I L. 

A complex series of papillae on the inter-orbital area, cheeks, operculum, mid-lateral 
body and tail. Disposition of the papillae on each side is as follows (fig. 3):—Ethmoidal: one 
row between the anterior and posterior nostrils, another medial to this row. Infra-orbital 
and gencal: an oblique row from upper lip to posterior of eye; two horizontal rows at upper 
and lower third of cheek; a multiple series around cleft of jaw; two rows on lower margin 
of cheek. Opercular: one row from post-orbital region to uppermost of pre-opercular group 
of pores; a vertical row on anterior lower operculum; an arc on mid-lateral posterior of 
operculum. Occipital: one large papilla behind each eye; more medially a short row of 5-6 
papillae. Ventral head: a pair of large papillae in depression under “chin.” Body: mid- 
laterally along the body a series of papillae on emergent flaps of scale pockets, more conspicuous 
anteriorly. Caudal: three rows of papillae on caudal fin below the fifth, eighth and tenth 
of the fifteen fully developed rays, numbering from the uppermost. 

Teeth closely packed, small villiform. Teeth in upper jaw on pre-maxilla only; in a 
band 5-6 wide medially, about 3 wide laterally; extending over the whole lower margin of 
the pre-maxilla; marginal teeth up to twice as large as inner teeth, larger set forward out 
of line from smaller. Mandibular teeth in broader band 7-9 wide medially, about 3 wide 
laterally; extending over medial half of each mandible; marginal row enlarged but less 

conspicuously than in upper jaw. Individual teeth inwardly curving, slender but blunt. Each 
tooth jointed about one-third from base allowing inward depression. No vomerine, 
pharyngeal, palatine, or lingual teeth. 

Scales moderately large, ciliated on body becoming cycloid on head, occiput, and 

abdomen, extending forward dorsally to between posterior margins of eyes and onto operculum 
and pectoral fin bases. Posterior half of isthmus scaled; cheeks sometimes scaled. Scales 
decrease in size on head, belly and pectoral base; fully imbricating except on antero-ventral 
abdomen, operculum and cheeks. Scales rounded to angular, ciliated scales with a single 
marginal row of spines, nucleus of scale close to apex, conforming to gobioid pattern. Scales 
numbering 33-37 in line from base of pectoral to base of caudal; 14-18 in line from anterior 
of first dorsal to vent; 9-11 in line from origin of second dorsal to base of anal; 0-3 inter¬ 
dorsal scales. 

First dorsal inserted at about 0.36 S.L., basal length 0.2 S.L., fin height about half 

body depth, total length about same as base length. Fin usually rounded, but sometimes 

rhomboidal with distal margin tending to become parallel to base. Second dorsal sometimes 
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originating anterior to posterior of first dorsal fin membrane which is then displaced to one 
side; second dorsal usually just behind first. Basal length 0.17 S.L., height much greater 
than half body depth, total fin length much greater than base length; fin rounded, tending 
to become rhomboidal having longest rays posteriorly. Anal fin takes origin below second 
or third ray of second dorsal; pre-anal length 0.59 S.L., base length of fin 0.14 S.L., total 
fin length up to twice base length, fin height more than half body depth. Middle rays usually 
longest and fin rounded, but sometimes rhomboidal; base tends to be fleshy. Ventrals 
thoracic, narrow based, expanding distally; fleshy. Pectorals broad and rounded, almost 
reaching to vent. Caudal almost circular when fully extended. 

Genital papilla longer than broad, terminating in a fine point, conspicuous. 

Colouration. 

Body darkish grey-brown with about 8-10 orange bands on sides, the bands becoming 
less well defined posteriorly; banding frequently irregular. Facial and opercular colouration 
of orange and grey stripes, stripes running obliquely forward passing under cheeks and 
operculum; uppermost orange stripe between anterior margin of eye and upper lip. 

There is orange flecking in base of first dorsal with an iridescent green band across 
the distal quarter. Similar orange flecking occurs between the rays of the second dorsal in 
about three irregular rows, and on the upper three-quarters of the caudal; the flecking 
alternates with translucent areas which iridesce with green in the live animal. 

That part of the caudal arising from the postero-ventral border of the caudal peduncle 
is uniform orange. The anal is uniformly orange distally, with darker bands along the rays 
proximally; orange colouration radiates along the rays of the ventrals and along the rays of 
the lower quarter of the pectorals, sometimes extending upwards on base of fin. The pectoral 
is otherwise translucent, with the grey-brown of the body spreading out onto the fin from 
the base. The orange colouration in the anal, ventrals, and pectorals is often much reduced 
or absent. At the base of the pectoral there is a cream stripe with a conspicuous blue-black 
spot antero-dorsally to this. When the fish is alive, all the fins and to a lesser extent the body 
show a green iridescence with greatest intensity at the vertical fin bases. 

The belly is paler than the remainder of the body, but coloured with a deep but not 
intense violet, which extends dorsally anterior to the pectoral bases and anteriorly onto the 
isthmus. The ventral surfaces of the cheeks are vivid lemon yellow. The iris is golden yellow. 

The colour pattern is fairly constant, but the colours themselves are subject to considerable 
variation and vary with the environment in which the fish is living. In general the darker the 
habitat, the more intense the colouration. Those parts of the fins mentioned above as being 
translucent may become quite black, and the orange becomes denser and redder as the 
illumination of the habitat becomes reduced or the substrate darker. In bright light, the 
banding is pale and yellowish; in deeper water or in lower illumination, the colour becomes 
more intense with progressively redder hues, in the extreme intense crimson. The genital 
papilla is grey-brown, tip whitish. 


Female (fig. 2). 

Differs from male in following respects:—Smaller size; snout profile more slender, eyes 
usually projecting above profile, inter-orbital concave. Scales lacking on cheeks; fins 
generally smaller. Genital papilla tends to be shorter, narrower and much more bluntly 
tipped than that of the male. 

Colouration. 

The female lacks most of the brilliant colouration characteristic of the male. The basic 
colour varies from grey-brown to a rich bronze, with bands of black along the sides and 
dorsal surface of the body. The first and second dorsals, and the upper three-quarters of 
the caudal are flecked with grey-brown, the flecking noticeably coarser than that of the male; 
the fin translucent. The pectoral base has the cream stripe and antero-dorsal black spot 
and the face is striped in two shades of grey-brown in similar pattern to the male. The flash 
of lemon yellow ventrally on the cheeks is more prominent in the female ; the violet colouration 
of the belly and isthmus, and the green iridescence seen in the living male are also present. 
As with the male, the intensity of body colouration varies with the habitat, although the 
female is never as dark as the male may be. The genital papilla is pigmented only on the 
proximal half and is colourless also along the ventral midline. 

Juvenile colouration of both sexes is pale, similar to the adult female. 
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Fig. 2. Gobiomorphus huttoni .female 78mm T.L. 


Variation 

The sexes do not vary in number of fin rays, etc., and are therefore considered together. 

First dorsal spines counted vi (58), vii (2); second dorsal i-9 (59), i-10 (1); caudal 
(developed rays) 15 (59), 14 (1); anal i-9 (59); i-10 (1); pectoral 17 (1), 18 (11), 19 (38), 
20 (8), 21 (1); ventral regularly i-5. 

Scale counts:—mid-lateral body 34 (2), 35 (16), 36 (21), 37 (15), 38 (3); from first 
dorsal posteriorly to mid-ventral line 14 (2), 15 (11), 16 (13), 17 (21), 18 (4); from 
second dorsal origin to anal base 9 (8), 10 (33), 11 (5); inter-dorsal scales 0 (10), 1 (24), 
2 (16), 3 (4). 

Branchiostegal rays were regular at 6; vertebrae 27 (38), 28 (5). 

Cheek scales were lacking in females, present in 12 of 50 males with the following 
number of scales present (l.h.s. mentioned first):—0, 1 (5), 1, 0 (2), 3, 1 (1), 1, 1 (1), 
4, 2 (1), 1, 2 (1), 0, 2 (1). 

A summary of comparative body measurements for the two sexes, male mentioned first, 
reads as follows: — 

1. Measurement in standard length: — 

Body depth 4.5-5.8, 4.0-6.25; depth of caudal peduncle 7.0-10.2, 7.3-8.3; length 
of caudal peduncle 3.5-4.2 (both sexes); pre-dorsal length 2.5-3.0 (both sexes); pre-anal 
length 1.6-1.9 (both sexes); basal length of first dorsal 4.5-5.4, 4.9-6.8; second dorsal 
4.5-6.7, 5.8-7.4; anal 6.1-8.0, 6.6-8.8; maximum length of first dorsal 4.2-5.8, 4.9-7.3; 
second ? dorsal 2.9-4.1, 3.5-4.9; anal 3.3-4.8, 3.8-4.6; longest ray first dorsal 7.3-10.6, 

7.7- 11.3; second dorsal 5.8-7.9, 6.3-8.5; anal 6.2-9.2; pectoral length 3.4-4.3, 3.5-4.8; ventral 
fin length 4.2-5.4, 4.6-5.6; head length 3.2-3.8, 3.2-3.9; length of genital papilla 16.7-25.2, 
18.4-31.6; breadth of genital papilla 22.4-34.5, 27.6-37.2. 

2. Standard length in total length:—1.1-1.2 (both sexes). 

3. Measurement in head length: — 

Head depth 1.4-2.3 (both sexes); head width 1.0-2.3, 1.1-1.9; snout length 3.2-5.5, 

3.8- 4.8; post-orbital head length 1.6-2.2, 1.8-2.1; inter-orbital width 5.3-14.0, 9.2-22.0; 
diameter of eye 3.3-4.9, 2.1-5.0; post-orbital width 2.1-3.1, 2.4-3.0; length of upper jaw 
2.7-5.7, 2.7-4.6; length of mandible 2.7-5.7, 3.4-4.6; width of gape 2.0-3.0, 2.3-3.5. 

4. Longest ray of vertical fin in body length: — 

First dorsal 0.5-0.7, 0.4-0.6; second dorsal 0.6-0.9, 0.6-0.8; anal 0.6-0.8 (both sexes). 


Distribution and Habitat 

Present throughout New Zealand and in the Chatham Islands in rocky lowland 
streams, seldom far from sea level. Geographical differences were not found. 
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Fig. 3. Disposition of pores & papillae. 
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